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(57) Abstract 

A fiamesyltransferase inhibitor and an antitumor drag each containing a piperazinedione derivative represented 
by general formula Q as the active ingredient, wherein Rt and R^ are the same or different from each other 
and each represents lower alkyl, lower alkoxyalkyl, or (un)substituted aiyl or aralkyU R^ and R^ are the same or 
different from each other and each represents mercqjto, lower alkanoylthio, aroylthio, lower alkoxycaibonylthio or 
aryloxycarbonylthio, or R' and R^ are combined with each other to represent a disulfide bond; and R^ and R* arc tte 
same or different from each other and each represents hydrogen, lower all^l. lower alkoxyalkyU hydroxyalkyl, lower 
aUcanoyloxyaOcyl aroyloxyaUcyL aialkyloxyalkyl or aralkyl 
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^ y '1'>'^J^-^i^7;^+;^^ TP'i';u^^i^7>'U#>'i/s 7 7^p^>'I/^^>'7;i/+;i/ 

*5J:t>'tt)lJS?£#<£:W1-^> ^ (I -A) 



(^4^. R'MiB^^>L< W#1^07U-;u^^L. R"' W{£^7>'l'+;i/^^ 
^JltfzHryJV^Ji^'^^L. R' X R* i^^t^R' l,m^&tmMm^&t) X 

&:^n6if^v i^yjtymmw. ^ (i - b) 
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(I-C) 



Je(T^ ^ (I) > ^ (i-A) > ^ (i-B) (I-C) T'^^^n 

s-fk^i^^^-en^'n^b^^i^?! K -fb^^^i-A^ >fk^i}^!ii -e^J^oMb^i^i -c 

<i:l/>9o flfeOiC#-^c?>^b^«^(-^''^T^i|S|^t?*)^o 
^ (I) s ^ (I-A) ^ ^ (I -B) fcJ;^'!^ (I -C) ©#S®^«{C*5 

tert- '^>'^>'W t>n?»o TU LT(i. ^Jx.{^ 
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it-^i^Hi. ^^O::^^ CTetrahedron, 37. 2045(1981) y^^^^ii^tucm 
*(C7K*T*.-S^t^2^Ia. R' *5J:t/R^ yl/;^^ ^*^oR'' *5<tCKR^ 

;i-i|-«>^;l/5h:-;v^;f*NoR^ :feJ:OfR' ;i><*{C7Xf^t?*Slb^«^ I d{i> 
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t^. M^Bm^momu^^T. mmtm^. ^DP^fwi/A, -^^pd^^v 

5^-i^^J£<l:RJt^$■li:SC<!:(cJ;^9^|-SC<^:*<T'^So y >"(b]SiJ<i:©KfG{::*5 
l^T. 0-150 °CWt L<. Rf&^rBl{i®S3055-~5NrFBlT-*So 
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S^t^$■ti:-5.C<i:{CJ:^)^f -SCi^^T-^-So KJ&Umit-30 -100 °C;;>^«f ^ L < . 
RJt>l^^{iii^lO^~ 5 I^P^t?*)So 



wo 95/08542 



PCT/JP94/01543 



6 



wo 95/08542 PCT/JP94/01543 



HS H 


H 


H 


HS H 


XTi 5 N s 
► lArH-H 1 + 


N s 
H-»-Ar| 


H 


H 


(lb) 


(ma) 


(Illb) 




(10 ag) 



7 



wo 9S/08S42 



PCT/JP94/01543 



(^rp. . R' . R-' ^ R'"'*5ctt;R«S{flS(b|nlS«^^t-) 
(X^ 5 ) 

jh^'fell I I & ^^mt^^l I I b{i. it^^l b<i:/^°57-X7;^xt F 

ii>n^yjm. m^it. nt^^. ^m^ xi-? v i^yy ^ -m^^^^'^mv^^o 

Ka77>'. 's+if >'llO^Stt^lS4>SfS$-ti-^ d <b (C J; <9lf S C 

S> S o 

(X@7) 

^yl/tr^S-fb^tl I V a<£'s v'^od^^J'^s :^ddj^;UA, -fh^tKn 
(X@8) 

it^m I e {i. -fb^tl I V^. ^ pd;^;1/A. v^^'pd^ ^ x h Fn 

8 



wo 95/08542 



PCT/JP94/01S43 



(Xg9) 

Wtb. i5fe^> ^ii. iiilix i^^^b. =S-S^ h 7 >f 



9 



wo 95/08542 PCT/JP94/01543 



R 
O' 



R3 r5 

R^ V 
(I) 



H 
1-2 



1-3 



1-16 
H7 
1-18 
1-19 
1-20 
1-21 



CeHs 

OCHg 

Br 

OCH3 



CH3 
CH3 



CH3 



1-4 


CeHs 


CeHg 


1-5 


CH2OCH3 


CH2OCH3 


i-6 


CH2CSH5 


CH2C6HS 


1-7 


CeHs 


CH3 


1-8 


CeHs 


CeHs 


1-9 


CeHs 


CeHs 


MO 


CeHs 


CeHs 


HI 


CeHs 


CH3 


1-12 


CeHs 


CH3 


H3 


CeHs 


CH3 


1-14 




CH3 




OCH3 




1-15 




CH3 




OCH3 





SCOCH3 SCOCH3 H 
SCOCH3 SCOCH3 H 



SCOCH3 SCOCH3 H 



SCOCH3 SCOCH3 H 

SCOCH3 SCOCH3 H 

SCOCH3 SCOCH3 H 

-S-S- H 

-S-S- H 

SCOCeHs SCOCeHs H 

SCOaCeHs SCO2C6HS H 



-S-S- 
-S-S- 
-S-S- 
-S-S- 



-S-S- 



CeHs CH3 SCOCH3 SCOCH3 

CH2OCH3 CH2OCH3 SCO2C6HS SCO2C6HS 

CH2C6HS CH2CeHs SH SH 

CH2C6H5 CHzCeHs -S-S- 

CeHs CeHs SCO2C2HS SCO2C2HS 

CsHs CH3 -S-S- 



H 
H 



H 



H 
H 
H 

H 
H 

H 
H 



H CH20CH2CeHs 

CH2OCH2C6HS CH2OCH2C6HS 

H CH2OH 

H CH2OH 



CH2OH 



H 
H 
H 
H 
H 

CH2OH 



CH2OH 



CH2OCOCH3 

H 

H 

H 

H 

CH2OH 



10 



wo 95/08542 



PCT/JP94/01543 



(1) it-^m-i 

FABMS (m/z) ; 353 (MH' ) 

(2) ^l:^'^l-2 

FABMS (m/z) : 383(MH* ) 

(3) it^mi-s 

FABMS (m/z) ; 463, 461 (MH* ) 

(4) it^m\-A 

FABMS (m/z) ; 415(MH' ) 

(5) it^mi-^ 

FABMS (m/z) ; 351 (MH' ) 
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it-^mi-l s 'fb^43!II-2 *5J:OMk^tII-7 {C|IIILT«. #MHa61-233675 (CiS 

tCggUTWs F-r^y^ffP^^ (Ger. Offen. 2029306 ) 0'$ 
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tiifS^DBAE-Sephacel (7 r -'^'^ i/Tth^) :^ -5 A^' h ^^-7 7 ^ -tc^Ntj-, 

^^R" C20idM Trls-HCl pH8.0 > SOmM NaCl . 
20inM ZnCh. ImM 'J^^7sU>( (DTT ) ^ 0.2inM 7 x-;l/y ^;^X;l/;^- 

;l/7 /U^f^ K (PMSF) ] Ltzh<D^nn^^tLrm^^tzo m^m^a. ±ia 

(Dyj^T'^tim^^^mL. FTase [=' H] SPA 7 y -b + h (Amersham 

ifimmmmt. ig^ite^H-ras xj^m^^LtzMin smm <i&.r. bale 

3T3/H-ras Bf^t^^o) ^m^'Xm^LfZo 
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CA; ^^yj^ jy^^y^^'^yTs 

(Candida albicans) ATCC 10231 
(Enterococcus faeclum) ATCC 10541 

BS; xy-^^'jT. 

(Bacillus subtilis) No.10707 



^-UU'^^%n%mm%'^(0^mM1di^<^m%\t. IcM CProc. Natl. Acad. 
Sci., 90, 2281(1993)) mML(Olim^Vt'^XVi -ofzo -tUt>^. K-BALB^'t' Xlsj 
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(Cancer Chemother. Rep.. Part III, 3^ 1(1972)) CVt-^XW-lUL. 

ommwm (o icnt mmit^^k^mommi^m m oit (t/o ^ 



^ 5 He 
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0.41 


1-13 
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0.44 



t/c. BALB/c-7'5X{C'fk^!|«3l-l. 15mg/kg ^IfilgrtS^T 10 10 5 HPa^JitS: 

mmm. m^nu mmk 'mmim. mmitnu ^um. Mis.mmm^^'^L 
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mmtk^. ^f^^nm) m^^:^mizxio. mn^Ai b^*9 0.01-2 mg/kg -e 

1, 4-v^Oi^>'Wb°^^ i^>-2, 5- v^;^->(50ing,0. 17mmol) ^ N-"/D€•3^^^'® 
^ K*>d:Ofilg?'fk'<>V-r;K4mg,0.017inmol) ^B^it^MClOmDiZlja^^ 70 

°CT-9055-FBim#L/Co SfS:M^«^^^?a*T??^in^^ f-Tj-i^^;^ U '^^AClOOmg. 

0.88mmol) ^iB^. i^lz^M.'n zmfSikWttZo ii^O^M^. Sll^n^ 

23mg (JR^31X) mtZo 
FABMS m/z ; 443 (MH^ ) 

'HNMR(CDClo,100MHz) ; 7. 40-7. 15(m, lOH). 5.86(s,2H). 4. 98((1, J=15Hz, 2H). 
4.02(d, J=15Hz.2H). 2.43(s.6H) 

3,6-'J/ JVti-:f i^y — 'J>-2,5- i?:t V (31mg, 0. OOSmmol) 

^v?^ DDp« >(2ml) icmmt^ cn{Ci^>fk^yy-f ;K23 /fl,0.2inmol)fcct 
CKt: U (0.1ml) ^Ha^. ^mX'20^m^nLtio iil^O^Mm. »li>n 

^48ing (JR^94X) '# /Co 
FABMS m/z ; 539 (MH^ ) 

'HNMRCCDCl 3.100MHz) ; 7. 98-7. 23(m. 20H), 6. 62(s, 2H) 
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mmm2 tmmoy^m^^Kf. 3,6->^y;i/:^:^h-i.4- >^7x-;ub-^7>^> 

-2,5- >(40ing, 0. 12minol) ^ P d 4^'^7 x-yKSO 1, 0. 24ininol) fe'J;t>' 
h'U v^y(0.lInl.l.24^unol)*^t>^ '(b^«^I-10^27ing (liXWSS) Ufzo 
FABMS m/z ; 571 (MH') 

•HNMRCCDCla.lOOMHz) ; 7. 60-6. 88(in. 20H), 6.23(s,2H) 
#%*ai2T#t>tl6'(b^<^IV-l(20mg,0.04inmol) ^ n a ^ iS^ >(2id1) (C^ 

12ing (JR^77X) »yio 
FABMS m/z ; 387 (MH^ ) 

'HNMRCCDCh, lOOMHz) ; 7. 54-7. 20(id. lOH), 5.65(s. IH), 4.75(s,2H), 4.29(s, 
2H), 3.22(s.3H) 

##^13Tli<2>n'S{b^1^!IIV-2(105mg, 0. nmrnmol)^ i^^ o n ^ ^ >(4ml) 
^jl^L. cnc:^ iJ'iJ' POii^M#^(41mg,70«)^^K?^Tl?Jtax.. |5|a^t?20^ 
Fem^L/Co 5">'l/X;U7>r K(O.lml) <£r3tax-/c^^ 10% M^^m^ ^ J -Ji^ 

■7 h^7-7^ -(x-'r;l/TM^) T'i^*i!L^ 'fh^<^I-12^46ing (W53X) ntzo 
FABMS m/z ; 507 (MH' ) 

'HNMR (CDCl»,100MHz) ; 7. 50-6. 92(ni, 15H), 4.73(bs,2H), 4.28(bs,4H), 3.95 
(d. J=10Hz. IH). 3. 86(d, J=10Hz. IH), 3. 25(s. 3H) 

#%'^I4 t?^i^)n'l)>^b^tIIV-3(8Ing. 0. 019ininol) <£r ^ a d y ^5^ >(2inl) {C^ 
mt. dtljcy ^^nDii^mS^(5.6mg.70X) ^^K^^TTJtax.. |5l^|g-e2055- 
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FABMS m/z ; 297 (MH' ) 

'HNMRCCDCl ,,, lOOMHz) ; 7. 55-7. 25(m, 5H), 5. 66(s, IH), 4. 36(brs, 2H), 3.50(br, 
IH), 3.22(s,3H) 

^Jfe«»|6 i:|^^iCD:^r^{Ci:i9^ #%{?lj7-e#t)tlS^b^«5lV-6(20mg, 0.045 
mmol) . / ^ ^ uuM^^^m(nmg,m). y ^;l/X;l/7 ^ K(0. 1ml) iSXZJ^ 

61X ) m/^o 

FABMS m/z ; 327 (MH' ) 

'HNMRCCDCl 3, lOOMHz) ; 7. 58-6. 88(m, 4H), 5.55(s, IH), 4.37(bs,2H), 3. 88(s. 
3H), 3.22(s, 3H) 

mmm^ tmm<^yji^i^^^^ ^^msr-mi^ti^it^^w-iiim, o.oso 

mmol) ^ y ^^naig^mSg?(20mg,70!^). 'J / i-JVXJ\yy ^ K(0. Iml) isXZf 
m Mi^MmOT^ Vyt Ko7^ y^^^(0. 1ml) i!)^ii>. -fk^^^l-lS^SrSmg (W 
28X) mtzo 

FABMS m/z ; 357 (MH' ) 

'HNMRCCDCl,, lOOMHz) ; 7. 60-6. 95 Cm, 4H), 4.37Cbs,2H), 4. 32Cd, J=llHz, lH),->^ 
3.82(s,3H), 3.65(bd,J=llHz,lH), 3. 24(s. 3H) 

HlKEM 6 -^#^nyi^b^tll-13(9rog, 0. 03mmol)^ ^ n o y ^ :/(0. 5ml) *5<t 
D^V ^y-yKO.Sml) OM^^iKJCfgjWL. c:n(l7K^^b{5 9^-^ h U 'i' AC5mg, 
O.lSmmol) ^Jtax.. ^iaT155^fem#L/c<, ^^^v^^nn^ 
^yilml) i:immt. cn{-M7KS^Bg(0.05ml)fc«tO*fU i^y(O.lml) ^iD^^ 
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FABMS m/z ; 425 (MH' ) 

'HNMRCCDCl 3,100MHz) ; 7. 47-7. 15(in, 5H), 6.52(s,lH), 4. 65(d. J=10. 5Hz. IH), 
4.41(d, J=10.5Hz,lH), 3.11(s,3H), 2.43(s.3H). 2. 19(s,3H), 2. 13(s,3H) 

umm 1 0 \t^m\-iKD'^^ 

'fb^«i^!II-5(100mg,0.29mraol) ^> iJ' 7 -;KlOml)(C?§^L. Z.n\Z.m mtiK 

liC>n^ffi1tiS©3,6->'y yl/^:^ h-1,4- h4^'>>^;Hf'<5i?>-2,5-v^ 

ppy ^ >(3Inl){c^jiL^ C^t-^ o d^^7 x-;K73 n\, 0.58 
mmol) *5J;CXf'J y'XO.lml) ^^f^m^^LfZo mn(OWL^m\k. 

65X) ?i/;:o 

FABMS m/z ; 507 (MH' ) 

'HNMRCCDCl;,, lOOMHz) ; 7. 50-7. 10(m, lOH), 6.04(s,2H), 5. 17(d, J=10. 2Hz. 2H), 
4.80(d, J=10.2Hz,2H), 3.38(s,6H) 
1 1 <b^<I^Jl-18©^^ 
HSfe^l 1 t?^i^>tly•c>^b^<(^!II-6(8mg,0.018lnlnol)<^:^ ^y-;K1.5ml) {c^jSL. 

Smg (JR^78X) mtzo 
FABMS m/z ; 359 (MH^) 

'HNMRCCDCh, lOOMHz) ; 7. 46-7. 12(m, lOH), 5. 29(d, J=14. 6Hz, 2H), 4. 97(d,J= 
7.0Hz,2H), 4.17(d. J=14.6Hz,2H), 3. 09(d, J=7. OHz, 2H) 

mmm 1 2 ^b^«^i-i9©^^ 

HWI 1 1 t??ie>tl/'c^b-^«^I-18(4mg,0.011mmol) ^ ^ n n y ^ >(lml) {C 
^^ts ^n(C3»^^(10mg,0.039inmol)^j!)n^.^?aT-4^FBlitf^L/co iiS© 
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2ing mtzo 
FABMS m/z : 357 (MH") 

'HNMR(CDCla, lOOMHz) : 7. 48-7. 12(m, lOH), 5.24(s,2H). 4. 85(d. J=15. IHz, 2H), 
4. 49(d,J=15. IHz, 2H) 

nmm \ 3 it^m]-20(D^^ 

-2,5-i^Ji->(16mg,0.048ininol). ^ u d ^^Ji^>'K20;i 1. 0. 21inmol) ^^J:t>'b°U 
i^y(0.1ml,1.24lnmol)*^'^>^ '(b^«KlI-10^16ing (JR^TOX) mtZo 
FABMS m/z ; 475 (MH' ) 

'HNMRCCDCU, lOOMHz) ; 7. 60-7. 20 (m, 1 OH), 6.16(s,2H). 4. 20(d, J=7. 3Hz, 4H). 
1.22(t, J=7. 3Hz, 6H) 

^ife^ai 6 <hIpI:^CD:^}*tCj:«9> ^^mi 0-efi^nS'fb^'^I-8(45mg.O. 10 
nunol) . y iJ'^ DDjg^m#^(25ing,70!«). x.^ JV / ^ JV7.Jiy ^ K(0. Iml) 4o 
^mo% M^mm^ ^ J -J^^MO.Ml') 'fb^tll-21^19mg (iR^58X) 

FABMS m/z : 327 (MH^) 

'HNMRCCDCl a. 500MHz) ; 7. 53-7. 24(in, 5H), 4. 41(dd. J=12. 5, 6. IHz, IH), 4. 33(dd, 
J=12. 5, 9. 5Hz, IH), 4. 03(dd. J=12. 5, 9. 5Hz, IH). 3. 84(dd, J=12. 5. 7. 9Hz. IH), 
3.60(dd. J=7.9.7.6Hz,lH). 3. 44(dd. J=9. 5. 6. IHz. IH). 3.26(s,3H) 

mmm 1 5 

it^m-i 100 i 

yi^V-T. 40 g 

18 g 

■fe;uo-^;!7;u>">A lo g 
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\l\\.^m\-\ <£rl00mgti;8miniiO^^iJ<i:L/Co 

•mm 1 6 

\t^m\-\ 50 g 

^ h-X 80 g 

sfxx hXiS'-5^ 38 g 

(170mg) ^\z\thm\-\ ^50mg#ii ^•/-fevl'^Jci: L/Co 

Hifeiaj 1 7 

>(l:^tii-i(io g) ^:*:a?4(ioo g) nhtv^^WL^nm'^^^ti^ 
■t?;l/{caA-r<SC:<h(cJ:f5. I ijzf-tJ\y$>fzi)it^m-l ^lOmg^ir V 7 h:^-/ 

IIJ|g|5i|l 8 
IS 

^t^l^\-4 100 g 

■5 ^ h - X 40 g 

18 g 

■{zjlxn-xtUVyy 10 g 
^iSfel^lJl 5 tmm^LT. imn^ (170ing){c^b^«^I-4 ^lOOmg ^V8m S 

nmm 1 9 
m M - 
it^m-i2 100 g 
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•5 ^ h - X 40 g 

a-yx^-f^ 18 g 

•fe;l/Ci-X7!7;bv"i7 A 10 g 
mmmi 5 tmUi^LX. (170mg){C{k^!i^5l-12<£:100mg ^mm S 

mmm 2 0 

it^m-n 100 g 

5 ^ h-X 40 g 

n-yXrS'-^ 18 g 

•fe;l/D-x:^;l/v/'i7 A 10 g 
mmmi 5 chUiHltcLT^ im.M^ CnOmgXC'fb^i^I-lS^lOOing ^ti-Smm g 

mmm 2 1 

^b^«l^!ll-15 100 g 

7 ^ h-X 40 g 

18 g 

■b;up-x^;u->'t7 A 10 g 
mmmi ^tmmi^LX. imM^ (170ing){C'(b^«^I-15^100mg ^tSSm S 

mmm 2 2 

^b^i^I-lS 50 g 

•5 ^ h - X 80 g 
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^.7- hX^-^ 38 g 

HWI 1 6 tnm^l^-Z. 1 ^•:^-lr;l/ (170mg)4'{C'(b^<^l-15^50mg^t;^y 

mmm2 3 - 

100 g 

•5^ h-X 40 g 

18 g 

-tr;UD-X;^;U'>«5 A 10 g 
llSte^Jl 5 tnm^LX. IWM^ (170mg){Cjb^i^I-17^100mg ^i;8inro S 

'fk^tJl-l(130mg)^y iJ'y-v'KlOinlXc^MLx CtltClOX mtHi-M/ ^ ^ - 
^l^^^^Oml) ^Ua^. SO^CTZ^FaHt^liL/Co ^^i^MET®*^^^ M^^^b 
y 5'1/>'(12bi1){C^ML. cn{-^<5T-XT;Uxt K(linl) *> cfcO^H^ -y ^bli 
•9Si^i^;l/i-x;Ui|#:(0.1iil) ^iJQ^. ^zaT'l.S NfP^it^L/^io 
toSt^s ^N-^T-XT^l/xt K^MffT@*L/co ^M^^S^'ov h^^^^ 

- (^po.t^>'i/ATMM) xmuL. '(b^2^iiia-i^59ing mmm ) ^ it^^ 

llla-2<£-32mg (i|X^22X) m^o 
IIla-1 

FABMS m/z ; 387 (MH') 

'HNMRCCDCla, lOOMHz) ; 7. 6-6. 8(in. 9H), 5,45(s. IH), 5.22(s, IH), 5.04(s, IH), 
3.81(s.3H), 3,28(s.3H) 
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Illb-l 

FABMS m/z ; 387 (MH' ) 

'HNMR(CDCh.lOOMHz) ; 7. 6-6. 8(m. 9H). 5.55(s. IH), 5. 30(s. IH), 5. 17(s, IH), 
3.81(s,3H), 3. 14(s,3H) 

1 •^n^tlfz\t'^m \ l Ia-l(35mg, 0. 091mmol)fe«t O'^ y -J UX3 / i- 
;K43mg.0.27mmol) ^M7Kx h ^ t Ko 7 ^ >'(3ml) Izl^ML. CtlJC 
7 x^;l/'J A (l.8M'>^' a'\+1f>'/i-"r;U^?£s 0. 061inl, 0. llmmol) ^ 
-78 X-^lja^fZo aS^^iaS^N g|S^ci-7hr^7^- (i— ryUT'Sia) 
T'milL> 'fk^i^lV-1^22mg ) 

•HNMRCCDCh.lOOMHz) ; 7. 6-6. 8(id. 14H), 5.52(s,lH). 5.08(s.lH). 4.73(d.J= 
12Hz. IH). 4.55(d. J=12Hz, IH). 4. 24(d, J=9. 7Hz, IH). 3. 88(d, J=9. 7Hz, IH), 
3.80(s,3H), 3.33(s,3H) 
#%^|3 {b^4«!IIV-20^^ 

#%^] 1 T:1t^tLyr'(l:^tlIIIa-l(240ing, 0. 62inmol)*5J:0'^>':^>'l'^ d p > ^ 
;l/i-x;l/(0.26iDl, 1.87ininol) ^MtKx h 5 t K-5 7 -5 :^(15ml){c^j|?L> 
{C7 x^yUU f-'i? A (1.8M'>^ n's4-9->/J^-'r-'W^?gEs 0. 7id1. 1. 24mmolX ^ 
-78 "CTiin^^o iiS®^M^^> i/U:^y>'^^n^ hir57^- 
//s4.-9-:/=l 5/8 5-eJllB) T'i^SiL^ ^b^«KlIV-2^198mg(W49X)lf /;:o 
FABMS m/z ; 627(MH*) 

'HNMRCCDCl 3.100MHz) ; 7. 90-6. 85(m. 19H), 5.05(s. IH). 4. 72(d. J=12Hz, IH). 
4.51(d.J=12HzrlH). 4. 22(d, J=9. 7Hz, IH), 4. 21(d, J=llHz. IH), 4.20(bs,2H). 
3.86(d.J=llHz.lH). 3.79(s.3H). 3.35(s.3H). 3..25(d, J=9. 7Hz. IH) 

#^'f?ll2•^^t^>tl/r>^b^2^Iv-l(20mg)^lg{l:^^^>(4ml) \zT^mL. cntc 

=.mt^i-0^ (lMli^b^^l^y^?i^s 0.5ml ) ^An^> 0 'tT mrelit^ii L/Co 
3iSO?MS^> ^l^ci-7b^-77^- :5'y-;l//J---r;u= 1/9 9-?r 
SIfl) -emSILs '{b^i|3!IIV-3^8.2mg (WSOX) 
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'HNMRCCDCla, lOOMHz) : 7. 6-6. 8(in. 9H), 5. 52(s. IH), 5. 15(s, IH), 4.32(d. J=13 
Hz, IH). 4.06(d, J=13Hz. IH). 3.81(s.3H). 3.38(s.3H) 

0^mi tmm<D:^m^jiKi. >fb^tii-2(29omg.o.76mmoi) . 10% mtn^^/ 

^ y -^l^^^CSml) ^ /N'^7-XT;Pr t F(0.6inl.4.9mmol) :fecl;C;=7 y ^b{5 
of|i;i^;l/i-f-;H§#:(0. linl,0.81iniiiol);{>^t). 'fi:^«^IIla-2<&160mg (W 
51X ) . >fb^i|^!IIIIb-2^76mg (4X^24X ) WtZo 

FAB-MS ro/z ; 417(MH') 

'HNMRCCDCh, lOOMHz) ; 7. 64-6. 75(iii, 8H). 5.37(s,lH). 5.22(s,lH), 5.01(s.lH), 
3. 86(s. 3H). 3. 81(s, 3H). 3. 28(s. 3H) 

FAB-MS m/z ; 417(MH^) 

' HNMR (CDC 1 3.100MHz) ; 7. 60-6. 78(in, 8H). 5.93(s,lH). 5.17(s.lH), 5. 12(s, IH). 
3.91(s,3H), 3.82(s,3H), 3. 14(s,3H) 

5 t>nA:^b^2^IIIa-2(80mg, 0. 19mmol) ^iii:fKy'J JV!; p o ^ ^ 
;l/jE.--r;K60mg,0.38iBnol) <l-li7K-r h 7 b K-7 7 -5 >(3ml) K^Mt. CtU- 
7 f-*!? A a.mi/ ^ u^^^y/:!L-y-)\,^^^ 0.2ml,0.38inmol) ^ 

-78 ftfin^/co mn<DWL!^mwL. u ^ yvu:^ v u-^Yv=>-y >(- 

j:.i-JV/^^-^>= 1 5/8 5T'MM) TfffiML. '{b^'fe|IV-4^34mg(JR$33X)> 

^b^«^IV-5^43ing (JR^34X) ?i/io 

^b^«^IV-4 

FABMS m/z ; 537 (MH^) 

'HNMRCCDCh, lOOMHz) ; 7. 60-6. 65(m, 13H), 5.48(s, IH), S.lKs.lH). 4.70(d,J 
=llHz. IH), 4.50(d, J=llHz.lH). 4. 22(d, J=10Hz. IH), 3. 88(d. J=10Hz, IH), 3.85 
(s,3H), 3.79(s,3H), 3.34(s.3H) 
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^b^«|^!IIV-5 

'HNMR(CDCl:„100MHz); 7.85-6.70(in,18H). 5. 02(s. IH). 4. 80-3. 22(in. 8H). 3.78 
(S.3H). 3.52(s.3H), 3.35(s.3H) 

^^mi tnmoijmK^Ki. ##^i6Tmt»n/c^i:^«^iv-4(30ing, o.obb 

mmol) fcctt;=JgjkS-p^(lM ^ymm. 0. lInl)*^•^>^ -fb^^gjiv-e^ 

21mg (1R^84X) mtzo 
FABMS m/z ; 447 (MH') 

•HNMRCCDClj.lOOMHz) ; 7. 60-6. 75(id, 8H). 5. 45(s, IH), 5. 15(s, IH), 4.27(d.J= 
13HZ.1H), 4.03(d,J=13Hz, IH). 3.86(s.3H), 3. 80(s, 3H), 3.37(s,3H) 
m^ms ^b^i^IV-7CD^fig 

4 tnm<0:fjmi:.^^. 6 -e?it»tl^^h^«K3lV-5(70mg.O. Ummol) 

*5<l:a'Hi^^b(i-5S(lM i^^nay^^^iSs 0.5ml)*^^>x 'fb^«^IV-7^39mg 

PABMS m/z ; 477 (MH^ ) 

'HNMRCCDCh.lOOMHz) ; 7. 90-6. 75(id, 8H), 5. 13(s, IH). 4. 20-3. 60(m. 4H). 3.82 
(s,3H). 3.81(s,3H). 3.40(s,3H), 2.49(br,2H) 

l-(2-/ i— ;U)-4->?<f--'l'f'<i-5 v'>-2,5- >?;t->(1.3g.5.56mmol)x 

N-7'P*=i/N:5'^-f = K(2.47g,13.9mmol)*5J:t)f3iS?^bO*/^^K67iDg,0.28 
mmol) ^Egi^>(bi^#(50ml){Cj!inx.^ 70''C"t? 2 I^Fallt^ L/io RfSM^^^^m^a* 

■e^^iH^s f-:tg^K^ U A(2.0g, i7.5mg) ^ijn;i> $ ^3{-E^a-e3^FHliti^L 

^•57^- uvTt^jvA/^^-^y^ 5 / i-cmw x-muL. it^m-i ^ 

230mg mmx) ^SiB-eii. 'fb^«^i-2 t^^^imtLxmm 

FABMS m/z ; 463. 461 (MH') 

'HNMRCCDCl,. 400MHz) ; 7. 44(dd, J=8. 8, 2. 4Hz. IH). 7. 28(d. J=2. 4Hz. IB). 6.88 
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(d, J=8.8H2, IH), 6. 13(s. IH), 5.88(s, IH), 3.89(s.3H). 3. 02(s. 3H). 2. 52(s, 
3H),2.31(s. 3H) 

FABMS m/z : 447 (MH') 

'HNMR(CDCi3, lOOMHz) ; 7. 85-6. 80(in, 9H), 5.24(s, IH). 4. 40-3. 40(m, 4H), 3.81 
(s,3H), 3.41(s.3H), 2.30(br,2H) 
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it ^ © IB ffl 

1. ( I ) 




(I) 
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ir^^tiJ^. R ' iR' oT v^x;l/7 ^ K^^Ls R» ifeJcO'R" 

9. R' fccJ:C>'R"'' ;i><|5|-t/c(iM^cj:oTW7>'l/:3 + ->T;l/^;l/.^^L. R' 
:^JiZfR* :6^|i|— */c{iM^<i:oT7'J -;I/^+•>:^>'^'■i-^-;^5^^^^L^ R'' 

11. ^ (I -A) 



R"tig«l*>L<«*g«l©TU-;l/^^Lx R''«W<£i^7;l/+;l/^^ 
R'*'(iM7;i/4^/Px M7;i/3^i/T;u^;K h Ko4^i^7>>i/+>'Ux 
7;i/^ y 'i'-'i'jJ'+^7;i/^;Us 7o-f ;u;t-+v/7;u^;V'x 7-7>'i^4^;i'^^'>7>'i' 
^;l/*A:{i7-5;l/4r;l/^^Lx R' > R' *>i;a^R' iiHulStR^^^^t-) 

12. R' *j<fcafR^ ;&<-;^{;i^i:oTv'x;V7>f K^^Lx R" J&<7K5^. t Kn + 
i/7yU^;l'*A:(i7^/^+>'l/^+>'7>'U4->'l/<^^L. R'';6<t Ka + ->7;U+>'U 
tyi«7 5;i/^;i/5i-^*>7;i/+;i/^^t-^*olBffl i i E*fe©t°^5 v'^i^^t^ 
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14. s; (I - c) 
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15. R' iS^t^R' if^m-tfzUmf^'^Xi&mT J\^^^'>7 Jl^^JV^mt. R'' 
ffi 1 4 IBifeO h°^5 'Jyj:^ ymMi^o 
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